The locations of features in the Voyager 2 energetic particle data from Neptune are combined with uncertainties in the multipole expansion of the planetary magnetic field to derive new magnetic field models that are consistent both with various interpretations of the particle features and with the magnetic field data. While assumptions as to the origin of the features must be made, they do not provide sufficient constraints to obtain significant new information on any of the unknown multipole coefficients. However, the magnetic L shell positions of the particle features, which are interpreted primarily as absorption signatures of Neptune's satellites, can, in general, be brought into agreement with expected values.
INTRODUCTION
The close encounter of the Voyager 2 spacecraft with Neptune revealed a complex planetary magnetic field [Ness et al., 1989] . To fully represent the data taken by the Voyager 2 magnetometer, an eighth-order multipole expansion was required. However, because of the limitations of the spacecraft trajectory, only a few of the low-order multipole coefficients were able to be accurately resolved from the uncertainties in the remaining coefficients. The best model available from the magnetometer data, the OB model, contained terms of up to octupole order [Connerney et al., 1991 ].
The energetic particle experiments on Voyager 2 found a complex radiation environment that was also difficult to interpret in view of the spatially limited data sets [Kritnigis eta/., 1989; Stone et al., 1989] . In particular, the interpretation of several particle absorption signatures of Neptune's inner satellites was complicated by their relative proximity and the lack of an accurate magnetic field model near the planet. Attempts have been made to understand the origin of the various signatures based on the OB model [Selesnick and Stone, 1991, 1992 [1989] , where a detailed discussion of their probable origins can be found. The lower panel of Figure 1 shows the L shell parameter of Voyager 2 based on the Os model, which, along with the orbital L shells of Neptune's satellites and rings, is the principal tool in an initial interpretation of the particle features. For example, the local electron counting rate minimum, labeled B in the figure, appears to be the result of a local maximum in the spacecraft L that occurred -11 rain later. However, based on spectral information, Kritnigis et al. [1990] suggest that the feature is similar in appearance to signatures of satellite absorption. The local counting rate minimum I, also shown in the inset, is almost certainly associated with absorption by the satellite 1989N1, but its location does not agree exactly with that predicted by the Os an unambiguous identification of the origins of the various signatures has not been achieved. The goal of this study is twofold. First, it is to understand which, if any, of the possible interpretations of the particle signatures can be consistent with the magnetic field data on the basis of the uncertainties in the Os model. Second, it is to determine whether a given interpretation of the particle data can also provide significant new constraints on any of the magnetic field model parameters. The method of a priori covariances is applied to combine the information from the Os model and the particle data. Details of the OB model and the analysis procedure are described in section 2, followed by discussions of the results and their implications in sections 3 and 4. Note that because the magnetic latitude of the spacecraft varies with time and the electron intensity may be a strong function of latitude, the locations of the observed signatures can be displaced from the intensity minima or spacecraft L shell turning points. Such displacements are typically small for reasonable electron pitch angle distributions, and we ignore them in this work.
In addition to the three data points described above, the first model fit ( 
Inner Signatures
The inner signatures (F and G in Figure 1 ) are more difficult to interpret because, along with the availability of many potential particle absorbers, their locations are energy dependent [Mauk et 
